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L Structural basin

“——— Thrust fault (teeth on upthrown block), black where

Holocene movement is known or suspected

— Fault, black where Holocene movement is known or

suspected

« —3— Fault (bar and ball on downthrown side), black where

Holocene movement is known or suspected

i Concealed fault, black where Holocene
movement is known or suspected

|_| Quaternary deposits

_—‘ Sedimentary rocks (Paleogene to Neogene)

D Cascade igneous rocks (Oligocene and younger)
j Crescent Formation and other Eocene volcanic rocks
’_‘ Basement rocks (pre-Tertiary)

Quatemnary volcano

Figure 4 A) Tectomc setting of Cascadia subduction zone. Western Washington region (brown), between fixed North Amernca and Oregon Coast
Range, 1s undergoing transpression. This transpression creates folds and reverse faults across Puget Sound. Bold arrows indicate motions of tectonic

blocks inferred from geologic and geodetic data. Modified from Wang and others (2003) and Wells and others (1998). Box shows area of B.

B.) Schematic geologic map of northwestern Washington showing the Puget Lowland and flanking Cascade Mountains, Coast Range, and Olympic

Mountains. Abbreviations for cities are as follows: B, Bellingham: O, Olympia; S, Seattle; T, Tacoma; V., Victonia. Abbreviations for faults (heavy lines)
and other geologic features are as follows: BB, Bellingham Basin; CRBF, Coast Range Border fault; CRF, Canyon River fault; DAF, Damington fault;
DME. Devils Mountain fault: E, Everett; EB, Everett Basin; KA. Kingston arch; LRF, Little River fault; OF, Olympia fault; RMF. Rattlesnake Mountain
fault; SB, Seattle basin; SE, Seattle fault; SMF, Saddle Mountain faults; SU, Seattle uplifi;: SWIF, southern Whidbey Island fault; TB, Tacoma basin; TF.
Tacoma fault; UPFE, Utsalady Point and Strawberry Point faults. Geology from Walsh and others (1987), Dragovich and others, 2002, and Johnson and
others 2004
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Aeromagnetic Anomalies and the Southern Whidbey Island Fault
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EXPLANATION

"Official” southern Whidbey
Island fault

& Holocene deformation
(Kelsey et al., 2004)

¢ Faulted Quaternary strata

(Johnson et al., 1996°)

Onshore, several
subtle aeromagnetic
lineaments are on
strike with the
southern Whidbey
Island fault




No lidar data in
this area.
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Holocene Deformation, Southern Whidbey Island Fault
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Connecting the Dots

48°30' . _ Red stars = Holocene deformation
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y Speculation: The
Rattlesnake Mt. fault
splays into the
southern Whidbey
Island and Seattle fault
Zones.

47°30'

Geology generalized from Dragovich et al. (2002)



5
gy
----------

New seismic reflection profiles by Lee Liberty,

&_’4 Natural Resources Boise State University

Division of Geology and Earth Resources
Ron Teissere - State Geoloaist




Crystal Lake seismic profile with elevation

140 m

120 m
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Lake Washington Line
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This structural model (from T. Pratt, USGS)shows several places
Q) oo where the fault ruptures to the surface along this north-south profile
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Quaternary recessional, post-glacial
and man-made deposits

Quaternary older and advanced
glacial deposits

Redmond

late Eocene(?) to Miocene marine
sedimentary rocks (Blakeley Harbor Fm)

middle to late Eocene marine
sedimentary rocks (Renton Formation)

middle to late Eocene sedimentary and
volcanic rocks (Tukwila Fm; Puget Group)

Seattle Basin
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Old growth forest in Lake Washington

« Earthquake-induced
/ | landslides in Lake Washington
s 2 drowned old Growth Forests
Y P e about 1,000 years ago
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Figure 4: (a) Lake Washington subaqueous landslides mapped from high-resolution single channel seismic reflection profiles and swath sidescan
imagery, and classified into submerged forests, coherent block slides, debris flows, sand flows, and mixed slumps. (b) Lake Washington subaqueous
landslides classified by age. (¢) Lake Sammamish geologic map, showing underwater landslides, onland exposures of pre-Frasier geology, and Holocene
mass wasting.
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